Reversible assembly of helical filaments by de novo designed minimalist peptides.
We have designed a series of 15 short, helical de novo peptides consisting of lysine, isoleucine, and alanine. We have termed this the KIA series. These peptides differ only in their hydrophobic interface, and thus their self-association is largely a consequence of hydrophobic interactions. One of these peptides, KIA13, forms insoluble helical fibers at specific NaCl concentrations. We have used CD spectroscopy, turbidity assays, and in situ tapping mode atomic force microscopy to characterize the reversible assembly pathway for this peptide. It is unfolded at low NaCl concentration, and forms helical, soluble fibers resembling a coiled-coil conformation at intermediate NaCl concentrations, and rope-like insoluble fibers at high NaCl concentrations. Reducing the NaCl concentration completely reverses this process. Another peptide from the KIA series specifically inhibits the formation of the insoluble KIA13 fibers, and reverses the process to some extent. This work sheds light onto protein fibrillogenesis and offers intriguing possibilities for the use of these types of peptides in drug delivery and biomaterials applications.